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PROBLEM TO BE SOLVED: To provide a reliable light-emitting device, wherein wire disconnections are few, even under 
thenmal shock for to a light-emitting device wherein the emitted wavelength released from a light-emitting element is 
converted with a phosphor for taking outside at least the light from the phosphor. 

SOLUTION: A light-emitting element 105 provided at the bottom surface of a recessed part of a substrate, a wire 104 wire- 
bonding the electrode of the light-emitting element 105 and a lead electrode provided outside the recessed part, a color 
conversion member 102, which filled in the recessed part, converts the emitted wavelength from the light-emitting element 
105, and a mold member 103 which cpats the color conversion member and the wire 104 exposed from the color conversion 
member, are provided. Especially, the interface between the color conversion member 102 and the mold member 103 
contacts a ball part 101 provided by ball^bonding with the electrode of the light-emitting element 105. 
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ytf^t^-t^^tifzhi^TSiitmz. mm^^^wi^ 
um. 1 ^tiit*5 2 (cismo^Bt^s. 

[0001] 

tifzmM^^^tmiz^'^x^L'j'-^xK t ii^m 
i^h(7)^mmzm. »? tat^^mz^ l . #tcss«s 

[00021 

&tix.-7^yh- 'j-]'m'yr±i,zmt&. 

°rig=Sr LED^<7r5r^liit^J:-oTv 
[00 03] %Jt^^-f7r-h'l;:ma$-«*&1-|.kLED 

mzm^ti. m^i,zi:'>xmm.^mz^^tix^ 
ytti>. M^mizit. mMizm.imm#im^^tcL 

E •yr*»4>0»fe3etcj; r,xmm^tlfz-^ V^^Mi 
SO'f -y h U -^A • T;1'*::l'!7A ■ ;&-^-y h3%S3tft 



{4. »fe^rc!:'9:S}fe*^lt^t:3a^UT^tl.. 
^3^c?)#^filrflifi5t I. w t iftci 0 L E D -J-y r 

[0004] 7 ^rSBt^^'f t- f^-^k'tt. -ii^ft 
^51SI^<0SiT/^#tt 5rf Offl L-T fO^J-gtifiJl S^l 

i&ftTv^i>. :S:#:W(c(4. m^x'(7)mmi^. m^Kc 

MWlM^j:i:^mzhtz-7X\>-^l, Z(DXo^j:mm^m<^ 
ill). L*>L^:*^'^>. ^Si^rfe^JiSPIt&l^^-;!- 

^^-v^^b'tmt xm^j: b'izm^ ^mmzhi. 
^(Tftzib, ±Mm&<^m&mTii+^x'm< . m^j: 

[0005] 

izRm^titz^m^ft. ^m=¥-commtm^nmz 
m>\,zim:^timM=Fi)^hc'mm.^T^th 

[0006] *%B§<75it«3S2iCfBeo^gg{i:. v 
•^yh • U-Km'yr±tEg$fx/^^«i^fc, 

^m'f-iommt -i y-t- • u - h $:«mwcm-r r? 
y h ■ - Ym/^ yi— • y - Ko^tffis- kse 

mi^^(^W&±.<'ZV >f :^*'yT r< >/$iT.7t 

cr>±mx'oi^&<%m^iixi^im.mm.x-h^, ^ti 

[0007] *^a3oiS^ 3 lcise<o^$|g{±. -fe 
8SBlO±^ii-i:{5{?!3|tT'*l.. ^ixtiO. 

[0 0 08] 

^yi^?:^&LtzW^ff>mb-ri>Zblzi:*). 

iz^\.^m^b x't&zb S: j.tt} L^m^m-^zm 
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[00 093 IP%> i 0^*Tt t'-^^c^^a 

*). m^i>z^:^mh=f:~}i'Ymtff)'mx"? 
A ^\,zmm-^i3^h , w^^\t=t-iv Yw^-m^-m 
i^-kmmhmw£)i<r)mif'n tt* -o x t fe^mss 
«ii«3fe***^^ ^iii. ^ t ^z^'ixmm.mzmm^ 

ill.. 

[00 10] roJ:-5^r. y-^^iOffif^fiV-f^^r* 
%hb^i. hfih i>tfO<7)J.:iTOSit2 J: 0 -®lliUi7 

S::t*s^Lv\ ^o^ctf), vA'>^(r)%mzm^^fd-z , 

^■fh. 2. :.fL-km±.-fhfz^\.zws^m-kMWX' 

Wm h^b t,^X% h . t*^ t^r*5^sajl±tc.K-;l' 

[00113 Uzii^-oX. *%BJ{iJ:^£7)I31li*^'^r< 7 
^S*<0fS2r± < 1-1. ^ t =5r< ^3fc^i^±tciSS$fi 

hii^-)Vif^yT ^ yi^wzv>{^^nmLfzikmm 
mm^x"?^^mimitLo im.mm.xh^ . 
[00 1 23 m^'i-i.zm 1 (JDsif^T ^ > 

yb Lxif^-}Vif^yT ^ y^i'ifo . 



®fL.-^o. ^iljS-(^m20rf-:>-r<y:?'$if:i.'J-h' 

[00 1 33 ^m^±cr>m 1 (?)^:>T -f >'i5'' ( 

tMm±^)^ t'-fU^bi,^>o ) t^hvA 

^imsh^bbf£h, v^-Ymz^Lx. w^bm 

tllbti^T^^, ±m)^coizt^ii. iScm*^Sc^B$ 
[00 143 *l|BB{i:;K-;l-'t">'T ^ >':/$iX!t7'f-\' 

@(c§i^T < C7)?^immm^tcm&x'm)ibxms9 

i,zm^-^m:.y^ ^-\^btlZb *»'T-# h . 
[ 0 0 1 5 3 J^IT. LT^-yr^' 
•^rLEDSr!12 2rfflV^TP5ttl.. i/U3>';i?-A'^ 

ED^7r^»fe*»m^|g=J(r^3t«i^2 0 5 1 LTfiJ 
ffltS. S«2 0 9tim{t^>ii3t=^-rhT'f«2g|§<^ 
mmnzm^^tixa 0 . -Sffii; fiioSr^tSGaSPO^I- 
dSlt^.i-LTt: 1 mco^miz^tL^'M - Kiffi2 0 

6, 2 0 73i)>mSixTU|.. *3feS^2 0 5{i=3f-rt' 

T &miz9[-& b m%ti^mm^mi:m i o u - nms 
2 0 6±c A s^-x h2o 8im^nr-< *'>-T -f y 

y^^tl. ZtHZj:iOLED^-yr205cn)~-1]<r)mm 

b^iff)V-vmk206b im^mizwgi $ fti. . 

[ 0 0 1 6 3 '^^mz^j:-oi-z 1 ggO^Mi'-gP 

amm fh^b mmmz^im^t^m 2 o y - h-mffi 

2 0 7*5:jgESilTt^l.. LEDf--yT2 0 5cOffi:^£7) 
Sffii:^2<0'J-F«ffi207t Sr«SlWtSig8 $ *!> 

/ii»^t^S7-f^204t LT#^^fflVi|>, 

7 'jrt LED^-yr2 0 SOmSt^ff LottiS^® 
^SHiTJ^^f*, ^m^?iK'tm2<7)U-KmS2 0 7±tC 
XT'yi-t:yf^y:/l'Xh^. LED^7 7'2 0 5<7) 
m=Sy:C{i:#-;Prf-C>-T ^ >-/$iajtC: i: ti: 
«0#g>^- ( 2.01)*»f>7>f-^204 *5®tXS 
either?.. 

[00 173 LEDf-yr 2 0 5±l>Zii^^^ 
«2 0 2 1 LT-b U t7i»T*fta$ilX:-f -y h U n'A • T 
fU^-^A ■ ^'-A^-j h^3^ ( Y3A 1 5O1, : C e ) 

^■^^'^w^'}^yWi'^im^^^xhi , -s^sp 

1*2 0 2^i^^bT-^ W::ES:^ii/>:LED^-yT^ft 
S-a-^TV^itOO. ■^^l35*f2 0 2^ii{iLED^ 
•y 7-2 0 5 OttffiJitcmSiT^ 2 0 1 
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[00 18) m^^ivt::^-yr^^rLEDizi3\,-ir. 

LED^-yr 2 0 5*>12g$iXJ'cm 1 0 i; - F1?S 2 0 
6Rtfy-t'^20 4bm^tlfzf^2<^U-)'W^20 

t L E D f- 7 r 2 0 5 *^ i^mm^tLtzmi^i^-^ 
t>m^mzi: mm^m'&^mtii^tii . le 
77*2 0 5m'&m,m2 o 2<7)^ife3te*isctil$^^f■ 

•yT:^'>f t'lED 2 00*-^>{±mfe (jtfe) jft^ifcaifi 

ail^fLl,. S«?^2JP;lTtV-<^2 0 4*JBfll 

[0019] (:t'-;l^l 01. 201) *fgBJ<5D.tC- 
01 tli. ^^^1 OSty^^l 04i:cO?E? 
«tt^I^±$i^#l.t.iOf$)0. -fe^gP^Jl 0 22itt/ 

H^[P« lost <7)s^mi!^m^ttii> i>(OThi. 

yr t -fe^SP^J 1 0 20i'|-a5T-Jg«^il 
h^y^-- iJ-N'l 0 7^ri;tOifiia!^m2Ot:y 

[0020] SI«$iX7t:tc-;l-a! 1 0 1 ii. 
Sfr h 0 7 -f ^ 1 0 4 OStc^t LTmffi t Sf-T-I. if^- 
m\0\ tts:h'^9,mt2m-t,A'&'m<n-k%.'^):. 

•thz.tioX%h. wm.ziiK^xmtm-\0 5oM 
gp^ri 0 3 1 (r>±t£i^mm^^ixh t cot* . 

fi^SPWl 0 2 0 3 ?r#l-,LT-tr- 

/PgP 1 0 1 ±T-i7)#fflfiItt-^'tC-il^ 1 0 1 $ a- 

[00 2 1 ] nti^zLT i>^^mt. 1 0 2 

t=f:-Jl^Y3^1 0 3i^-f?tH<7)-fii^rf(cWLT7^^ 
104J:'9t5lV^^:-;ua!l 0 1 ( V^-«iJ: 0 i.*v^ 

.■jc-;p«) mmixmx^iosnmm^m^-ti 

t£^T-S)|.*^A,%5t^^ 1 0 5^(7)^^ij,>^<-tl.e 
BT'«'<?SS'.t?.>li:*5T'§ !>. -fe^aJI^ 1 0 2 i:^ 
-/I' K»<^ 1 0 4 h OfllR^^Jg^^$^<7?^V^^ tf 
(tixiffBKfli^ 1 0 5 i7)mSC3fi< 1 0 1 

<^tf^±% ^^umz^s&i^^ 102 1 ^r-zi' vmf 1 



0 3 i:0#fflt}^«-ri>> sSt^>ii*-/l^l 0 1 Sftr 
:'v:#<tSri:TBT»S:l»<';i:*fT'#S. 'Srfc. 

[0022] (^mSSff 102) 

mmiz^m^m^j:mmm^tit(DX'h^. m. 

mtli^m^ij-^k'^^Mz^^-^l %,(n(r>7i.i-j:h 
•f. ^m<D^-S:t:^Wt'>z^^^tfci>coi:h^ts. 

[0023] zffix e ^j:^s&^mmmtiimm 

it^ft'Sr fc'O L E D f- -y 7"*-^>0»fe3fc'5: i"it:®e<)Bx 

-:t-yhJ^^i (Y. Lu, Sc, La, GdRl/S 

1 . Ga. mi ni}-i:,^J:hm^t^m\ltih'y^j:<h^ 
1 otOTC^t $r•t^T''5:S-fc 'J -t? Am^g$ix;tjy-:T'> 

%tr>^mmzmi,^-thfzmz\i. mm^t:>w.^ 

^iimm'm'km^thmm.^^^^vmzt^-. 

[0024] LED^vrt^hlk^^flhm^Sclfm 

ztt^x'th. mmz\t. mm(^mm.mzi.m 

•fe*^m'5I«g=5r^7tft«i: LT3. 5MgO-0. 5M 
gFj • GeOj : Mn. YjOjS : Eu. Y2O3 : E 
u, CaTi O3 : Pr. Y (PV) O4 : Eu. YVO 

, : Ent£}£mm.^zm^fhtih. nmzm;ffi%%-si 

mtlima'RtLXZTiSiOi :Mn. ZnjSi. 

O4 : Mn, LaPOs : Tb, S r A 1 2 O, : E u ^if 

tLTSraPsOv : Eu, S rj (PO, ) 3C 1: E 
u. (SrCaBa) 3 (PO,) gC 1 : Eu, BaM 
gjA lieOj, : Eu, S r O • Pj O5 • Bj O5 : E 
u. (BaCa) 5 (PO,) 3C 1 : Eu^irt^'Jfjm 
W^>iil., e6»«^tgt-S3tfeStUTYV 
O, : Dy-^s^ifimiizmihtlh. tfz. Ztlhm: 
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[002-5] fe^-M 1 0 2/f?>'ffi3«*r^^-r2.S3K 
LXii. x.^^i^mi^. ayrfiSBI. i^'JnVfflll, >- 

t^ttx'^h, mm&mbtxii. m^xh 

[ 0 0 2 6 ] t^fe . ^^ummmmmt^^mit 
x'lmm^ifmi Lmt^cr>j <yv^t^ t't^^-rh &i 
i^hh, mmz. ^^^imm-hWi^^^M^tx' 

[0 0 27] {^-iVmMlOS) =t-)VYmiilO 
3\t. •^mSB«102. 9'<^104, mM=i-\Q 

3^Si~J;-oT^^5l^ 1 0 5i)^i,mi,^flh%nWi 
f^^^^t^i t ifX'% htK ^r-^U YWt^ 10 3 

[00 28] ttz. ^-)VYW>MlQ^^<>Zi,^Wm 
IZbi^X^h, 

[0029] =t->l- FgPS 1 0 3 2r3fa;7)?^t:1-i> 
fctiO, ^3t*?-10 5*^'b£0!^?r«m$-li-/iOJ£ 
m-tfzKl-t^\^yy^^^^t:ntz^^:i ti^X^t,, L 

fzif^x. ^-ivYmi 0 3\t^w»mLfzm^x^, 

•^r)-fr5ti)i7)*W^iil>. t-;l-Ka«l 0 3com* 



mMbLxii. ^^kxhhmit'r^y. wtr ■ 

[0030] (7-f-Vl 04) «:mWtiMSP^tTS.I>7 
^•^1 04 t LX\i. mM=f-l 0 50m^&t;'J-F 

JiO . 0 1 c a 1 /c m Vc m/'CJ^JLh»^'SFS t < . 
J:'5JftL<!i0. 5ca l/cmVcm/'CJji±T 
J,!., ^^w. ^gS10 0i7)3»¥, f^ft. 3;?.h^r 

^:J±, 04 S/imiyTTfcl.. i;'9lf4t<i±. 02 5 
u mliUb. O 3 5 ;u inUTTS>.2. . ; O J: p 1 

0 4J:LTft*e*lt{i. S^. T;P-5-'!7i*tl 

^-^^i 0 4(i, %%m=?-io5<:onmt. ^y-t-- 

1 '>X'^\zm.'^'kh^b-ifX% h . 

[003 1 ] {wm=^ 105) wmz'^\^hiih^ 

D^LD^i:'2:l3v^|>::i:*s-Cl=l>. Ift-^ 

m'^-t ixm.wimw^m^fzi:><^^imizmf(>ti 

[00 32]^lg^l05{i. MOCVDft^HVP 

Emiz^ y)mi^Bz^mm&^-ti^tizx o« 
z 1 7}^x'% h . ^mm^t Lx\i. M I 

[0033] I njAl,Gai.,.yN (tzfzL. OS 

X. osy. 7i+y^i) ^mtmtLxm^-^^fzm 

? 1 1 T S^StfiJfflt vl t **"T' § I. . . mMi^ 

2O4) (r)io^£mi&(omsi<m. s ic (6h. 4 

H. SCi-kti) .Si. ZnO. GaAs. GaNig 
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[ 0 0 3 4 ] Hf7 T 7S«±t;SB^attO^V^g-fk!B!|i|i 
nSn>:^7 hlft^' y -y Hit Lxm^^^) ^ 
fci^T^I.. nS3V^'^? M«^7>y H®tpS^7 

[ 0 0 3 5 } sarfc. 'J '^^i.^il^^J. ^FSfiij^iSr 
n2K-/\-yhtLTSi , Ge. Sn. S 
>t'l>SZn, Mg, Be. Ca. Sr, Ba^Srh'- 

XvilW^t;: J; ij T--;i<'-r •& d t Tp mit^-\ti> ^ t 
[ 0 0 3 6 ] ; a LTm$iX/"t^S^{i. fgSttS 
■5., ^V^ti^ftlS®il*»'bpSii^#:&t^nSi|^#: 

•y rJ' U Vi^'ft^XSE^a^ ft J: "9 A u , A 1 ^-efi 
^j:b'<7)Tm'mz:m\'^lZt¥Tth. ^rfc. pSGa 

N i . p t . p d , A u mo^M'^ztL ^^^t^nmiz 

mfl w t t^T^ h . nSG a N i: if S L^^t- i-y^ 

mi>tii>wmmb ixiiA k t i , w. c u , z 

n, Sn, I n^<7)^m^L<{i-^^^*MtcW^ 
Ztti^X'^h. :icr)X'jizm&^tlf,:?i;m'^z:^(Ot 

tfmtiztiiX^ii. m^iz^mixLED^-y 

rcomm&bimLxhX\>\ 

[00 37] LED^yTb ixmmth%^ii. 



'vhti. zc^xoiz Lxmm^#xh ^led^ 
mi^m.±izmm^tu-z^mi. pm.i/nmcom 
rp^'^coin-fi^t^yf^ynzx ')®^i-^-r<=5ri.. 
[0038] *^B^o^jtsa 1 0 0 izi=\,^xm^'S 

msmii^^tr^&lX 3 6 5 nmtLhS 3 0 nmVJ. 
Timt L < . 3 6 5 n mVJ±4 9 On maTtmt L 

xm\-m'hl 3 6 5 nmJiLh4 0 0 n m*>Wi Oiff 

-kit. '^l^iUX'h 1, 4 0 0 n mm± 5 3 0 n mmTi^lS- 
tK. 4 2 0 nmm±4 9 0 n mJ.jlT/!)U "Jif^ L 

v\ sin^m^txm.m^i osbm^mnbm 

mt:^tL^tiXKl^±^-^hrzibl,Zl,i. 4 3 0 nmOJi 
4 7 5 nm&.Ti}^^(3t,znt L.V\ 
[003 9] (-7'>>h- • ';-K 1 06 ) V'^Vh • U 
- H 1 0 6 a^*^- 10 5 SrEK^-fr-l) i> COT'S) D s 
K^fl^i;*T'^«^ 1 0 5 IratKI-SOCH- 

9&blxmmt^^^zi5\^Xii. +^'jrS^e#tt 
t9>f-tl 0 4tftO^giHt*«^i64,il^. 
[0 04 0] 1 0 5i:V'>>'h • U-Hl 06 

mb IXii 3 0 0 A( Q • c mJaT*>'»5 L < . i Off * 
L<{4, 3;uf2- cmlJlTt'J>4. -^^yh ■ 'J-Fl 

0 6±c=as«o5bt3gi^i o5inmthi^\t. 

m^l 0 5*^4>0^fi4*^'^<^l>/>:J6S!ifESJS*Uv^ 
:ibf)^S.>sbt^tih. flrfrB^tJi. 0. Olcal/cm 
Vcm/-CJiiLli*-'ffS L< J:0ffgL<{4 0. 5c a 
l/cmVcm/'CJjUiT'fcl.. ::fl*><D^fefr€'»t 

^ -y U/iT/l- i X A , W 4>ix2. . 

[0041] ('f y-f-- 'J-F107) >f y-^-- U 
-H107tLT(4, v^yh ■ U-K10 6±tES 
$^T.Jt^?l^ 1 0 5 i:ig^Sit/c7-< ^ 1 0 4 i: 0« 
h<^X'S)l. ^ yi— • U - F 1 0 7 

it. '7>t^i04X'hi,if^yf^yf^'7^^mb(ona^ 
^ifm^^^ifiS: ^^zb mt^ hixi . mmm 

mMblXli.. 3 0 0/xn • cmOT*5ff$L<. X 
OmKltSjJiQ- cmaTX'hh. Ztit>cr>m-^: 

mti-m^bixii. m. mxm. m.mm^ 
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[0042] OT. i^mcoM:imm&mz'^\>^xm^ 
th. ■ 

[0043] 

±izmim^n^m^^titz l e d ^ -y nnm 

(i^f-:7*54 7 0nm) . LEDf-yTiiMOC 

7 7S«trE« tMm'X t LT h U ^ ^/P*' 'J 
A (TMG) , MJ>f-;M yi/'-^'A (TMI ) . h 'J 
(TMA) :if-YUT 

i/xr:;p-7 ^--^ A ( C p 2 M g ) . nS^^tt;^?" 
XtUT^7> (SiH,) ^«^tt*&tl.^tt±0 

[0 044] -t^T-^rS^iWi. ^<:yyrMt LT 
nS^y^i? h**77-y Fit UTB 
-ft^yun^A. pa^'7-yh'Jli:tTgftT;P5-'>-^>'^' 

■tXhl. nS3y^':?Mi:pa^'7-yh'li:OEItc 

m^mi^MkA 0 0-ClJl±TT--;l'-tTS>?. . ) 

flST'SrSB^t-X-y.^y/*-^. pSrjy^'^'Ma 

fc, «-LEDf-7rri:iO;>c#SttJ^KT*I.J:a^ 

Sr-t 7 T TSiK* T'X yf-y/LTJbS. 
[0 04 5] pa3y:?7M±<7)15S':i:ffiW.i, 
^J^-C»S-r/L'i6tcSBWffifc LT#SM5rXA-.y U 

0 At m -/ ^>^^ "7 'f -^jJ^y T -f y^mnn. 

/at j: 0 T/PS -'>i>.^?B«L-'7^ -Yrf-yT < y /ffl 
^Btti. ft-SKJ: tT-t:-;b:l-:yT'f y/'$iil.«:ffi 

:r>^^f-^■fflV^T^aJBft-fr**3 5 O^xmOLED^-y 
[0046] fflA0i?c«O¥«ES:»EbllXRt^?I^ 

^%\.zi^^^'<x'm.^fi-rz-7^yy ■ y-HS.y^'f 

. i;_K<7);&-yr[*!t:v'!7yh$-tl.. X^J^^x 
fflBi5rS-ft:^> ttg3 0Mnic?5^JlrfflV^TLED^-y 

rion® i: '■l^-/^'^'yT •< y/i"2) . n i <^#yr -f y 
LTLEDf->yr±tdc-;i^rf<yT -f y/^it^-^ 



^i-gp(:m2«o**yf yj'^i: LT.XT-y^rf-'yr -f y/ 

[0047] LED^'y r^O^^^itt'-zW^'y T 

yf^-^fz^k. -^^yyh ■ 'j-Heo*-yrrtt-6^jSSB 

IIJPJi:LT{±liiJi3CXrftdE.vaS|iT$>^3, 4x^=iri' 
i^- YmJmyi(.^X'hhy< ^/i' 
A.df-rt FnM*7^';^K*^^>=i'S>X7K^i^fiamBSa 
1 0 OSftSPt-feU'^^ixT'fr^^ftTt^ .y h 'J • T 
-t:7A • *'-^-y h^^3K*8 OS»»Sr-ir*$-fr 
t O I- i < L-T ffl V ^ t S> I. . 
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